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Tourism destinations are subject to negative externalities, 
which contributes to the deterioration and depletion of local 
resources and a decline in the welfare of the people and the 
economy. To address such externalities one of the measures 
resorted to by the government is taxation. This involves the 
government charging tourism taxes directly or indirectly to 
tourists (UNWTO 1998). According to Mak (2006, 253), 
these taxes are charged to “expand and diversify their tax 
base; export taxes to non-resident tourists; tax away excess 
profits or economic rents from tourism to benefit residents, 
or to correct for market failure.” In general, tourism taxes 
include entry and exit taxes such as visas, travel permits or 
resident departure taxes; air travel tax such as air passenger 
duty or airline fuel tax; airports, seaports and road border 
charges; road taxes, gambling; value-added taxes on restau-
rants, coaches, car rental, visitor attractions, training, and 
hotels, or accommodations such as bed tax and occupancy 
taxes; and environmental taxes (UNWTO 1998, 32). Tourists, 
however, also incur other general taxes imposed at the desti-
nation such as user charges, fines, and fees. While the reve-
nue raised is useful in financing government expenditures, 
taxation nevertheless can have a detrimental effect on the 
economy, therefore there is a need to assess their impacts 
especially in small island developing states which tend to be 
economically more vulnerable.
Small island destinations depend more heavily on the 
importation of basic consumer products and having very lit-
tle market power they tend to be price takers in the world 
market making them very susceptible to changes in the inter-
national market. However, because tourism products are dif-
ferentiated across countries, and small islands have some 
degree of monopoly power over their products, the price of 
their tourism products are not given, and they have a certain 
degree of control over it. This implies that they may have 
better control over price changes that may occur because of 
changes in taxation policies. However, small islands which 
are heavily dependent on tourism may be more reluctant to 
incur a shortfall in export revenue that may occur due to an 
increase in taxes if demand is more elastic than expected. 
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Abstract
This paper examines the effects of tax policies on international tourist arrivals to the Maldives using the fully modified 
ordinary least squares (FMOLS) panel data method. The Maldives is chosen as a case study because the nation is heavily 
dependent on tourism and earn up to 70% of total government revenue in tourism tax. As expected, the estimated tax 
elasticities show that tourism tax adversely influences inbound travel, but significant differences across source markets are 
observed. Specifically, a 10% increase in tourism tax reduces demand by 5.4%. The degree of responsiveness of tourism 
demand to changes in taxes is essential for tourism policy since a change in the cost of visiting a destination resulting from a 
change in tourism tax policies affects inbound tourism demand. Consequently, the effectiveness of current fiscal policies is a 
matter of concern for attracting international tourists to the Maldives.
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Thus, it is essential to evaluate the effect of tourism tax on 
small island destination economies that are tourism-depen-
dent. Furthermore, revenue from such taxes comprise a large 
portion of the economies’ revenue base, affect the welfare of 
the people, and go a long way to determine the gross domes-
tic product, employment, resource utilization, and in some 
cases, tourism demand. Also, tourism revenue is necessary to 
sustain the local communities’ environmental and economic 
necessities that may have suffered degradation based on 
massive tourist activities.
Despite the government’s justification for imposing tour-
ism taxes, literature has varying opinions on the importance 
of tourism tax on the economy. Bakhat and Rosselló (2013), 
Mayor and Tol (2007), and Seetaram, Song, and Page (2014) 
all suggest a reduction or removal of tourism tax due to its 
negative impact on the tourism industry. In related studies, 
Palmer and Antoni (2003) advocate for abolishing tourism 
taxes, asserting it is merely an instrument to generate addi-
tional revenue. However, other studies, such as Falk and 
Hagsten (2019) in the case of Austria, and Gago et al. (2009) 
in the case of Spain, demonstrate a need to either introduce 
tourism taxes or increase the rate of existing tourism taxes. In 
the case of tourism-dependent economies, Gooroochurn and 
Chris (2005) argue in favor of the imposition of tourism 
taxes because it is a socially efficient means of generating tax 
revenue. While in the case of small island economies, 
Sinclair, Blake, and Gooroochurn (2005) demonstrate mixed 
impacts, with an increase in tourism taxes bringing in more 
revenue but eroding resources from efficient to inefficient 
sectors.
Moreover, a mix of tourism tax policies tends to raise tax 
revenue but can have a detrimental impact on the economy, 
focusing on tourist arrivals and competitiveness. However, 
the current study argues that merely imposing tourism taxes 
is not a sophisticated tool of public policy in countries that 
largely depend on tourism if such countries’ objective is to 
boost inbound tourism and, by extension, contribute to their 
economic development.
Therefore, this study aims to develop a tourism demand 
model for international travelers to the Maldives to assess tax 
policies effect on tourist flows. The focus of the study is on 
Maldives island, and this is because tourism contributes to 
about 29% of GDP, 60% of foreign exchange and over 90% 
of tax revenue is generated from import duties and tourism-
related tax imposition. The economy derives its growth 
mainly from tourism (Carlsen and Zulfa 2017). In 2015, 
Maldives introduced a green tax of US$6, following a series 
of increases in tourism goods and service taxes from 3.5% in 
2011 to 12% in 2014. Apart from these, since 2017, interna-
tional tourists have had to pay up to US$50 when departing 
the Maldives.
This paper contributes to research on tourism taxation. 
Firstly, there are few studies on the impact of tourism tax on 
international tourist arrivals, to which this study will con-
tribute. Secondly, this study reports a tourist tax impact on 
inbound tourism from individual source markets to an Island 
destination, which remains an underdeveloped research area 
despite the volume of academic literature on tourism demand. 
Apart from notable studies on environment-related tourism 
tax (Forsyth et al. 2014; Seetaram, Song, and Page 2014), 
few papers on general tourism taxation (Ponjan and Nipawan 
2016), but none which focus on a tourism-dependent coun-
try. To achieve this study’s aim, panel cointegration analysis 
and a fully modified ordinary least squares (FMOLS) 
method are employed using yearly data from 1996 to 2017 
for the 20 tourist originating countries that account for 
81% of total international tourists arrivals. They are China, 
Germany, the United Kingdom, Italy, India, Russia, France, 
Japan, the USA, the Republic of Korea, Australia, Austria, 
Malaysia, Saudi Arabia, Singapore, Spain, Sri Lanka, 
Sweden, Switzerland, and Thailand.
As a small island economy dependent on tourism, this 
paper illustrates that the volume of inbound tourism to the 
Maldives is adversely affected by tourism tax and is a pro-
tracted problem that requires careful modeling and analysis 
of public policy options rather than crude and unsophisti-
cated policy instruments such as introducing new tourism 
taxes or increasing the rate of existing ones. Further exami-
nation suggests that among the top 10 tourist arrival coun-
tries, China, the UK, Italy, Russia, and France show a 
negative response to an increase in the Maldives’ tourism tax 
on average. At the same time, Germany and the US respond 
positively and significantly to an increase in tourism tax on 
average holding other variables constant. This implies that 
Germany and the US, among the top 10 countries, would 
visit the Maldives more in the advent of an increase in tour-
ism tax. In the other 10 countries that occupy the bottom as 
far as the Maldives tourist market is concerned, aside from 
Thailand and Switzerland, which recorded the negative but 
insignificant impact of tourism tax increase, all other coun-
tries exhibit a positive and significant relationship between 
tourist tax and tourist arrivals. These countries would visit 
the Maldives even with an increase in tourist tax on 
average.
It is worth noting that the Maldivian economy is a small 
island economy with capacity constraints in its public sector 
and is geographically remote with limited land area and a 
narrow resource base. The Maldives has gone through a 
series of structural changes due to its vulnerability to exog-
enous shocks. For example, the fall in international tuna 
prices between 1999 and 2000 combined with the cost of oil 
imports almost doubling contributed to introducing a costly 
recovery and reconstruction program that merely resulted in 
substantial fiscal deficits (Asian Development Bank 2011). 
Consequently, tourism was ultimately determined to be the 
largest industry in the Maldives, with an average tourism bal-
ance over GDP of a little above 50% within two decades (see 
Figure 1). The economy derives its growth mainly from the 
tourism industry. Figure 1 depicts the contribution of tourism 
to the economy of Maldives. The trend shows an upward 
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movement of the tourism industry’s contribution to the 
gross domestic product with a peak of over 80% in 2014. 
Surprisingly, the expenditure of the government does not 
show a commensurate increase. With a peak of about 50% in 
2005, the governments expenditure on the industry has expe-
rienced a downward trend even in the phase of increasing 
contribution of the industry to the total revenue generated in 
the economy.
With a growing tourism industry, the Maldives govern-
ment introduced specific economical instruments, including 
fiscal policy changes. In particular, the introduction of taxes 
on the tourism industry was not matched by a significant 
government expenditure increase (see Figure 1). Tourism 
taxes have evolved significantly in the last two decades to 
raise direct income for the government. From 1996 to 2004, 
tourism tax revenue was limited to a bed tax of US$6 charged 
from all tourist-accommodating establishments (such as 
resorts/marinas, hotels, guest houses, and safari vessels) for 
every night spent by a tourist (Ministry of Tourism 2001). 
With tourism revenue as the primary source of foreign earn-
ings to the Maldivian economy and contributing 29% of the 
GDP, the government increased the bed tax to US$8 in 2004. 
However, this increase was quickly followed by the tsunami 
disaster of December 2004, thereby necessitating a mix of 
expansionary fiscal policies. Apart from the 52% increase in 
government spending on the tourism industry, the govern-
ment relaxed resort lease rent and bestowed 100% duty 
exemption on imports to the resorts damaged by the disaster. 
As shown in Figure 2, following the tourism industry’s 
shock, tourism tax revenue dropped by 15.4% in 2005, but 
this decrease was outweighed by the 36% fall in international 
tourist arrivals.
Other policies to revamp the tourism industry to its pre-
tsunami levels included intensive marketing campaigns and 
an increased government budget. As a result, both interna-
tional tourist arrivals and tourism tax revenue increased by 
52.4% and 43.1%, respectively. However, a new airport ser-
vice charge of US$25 per passenger departing from an air-
port in the Maldives was levied in 2007, and another US$25 
for airport development fee was levied in 2017 for every pas-
senger departing from Velana International Airport. Although 
international tourist arrivals declined significantly in 2007 
and 2008, this tax policy’s effectiveness is questionable and 
ambiguous when levied because of the global economic 
recession. Since 2013, there have been further significant 
changes to the Maldives’ tourism tax policy. The tourism 
goods and sales tax (T-GST) was increased from 3.5% in 
2011 to 6%, then 8%, and finally 12% between 2012 and 
2014, accounting for over 50% of tourism revenue in 2014 
(Ministry of Tourism 2018).
Whilst this reduced the budget deficit to −2.4% in 2014 
(Figure 2), there was a subsequent increase in 2015 and 2016, 
attributable to the decrease in arrivals. Furthermore, the tour-
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Figure 1. Contribution of tourism to the economy of Maldives.
Source: UNWTO and Ministry of Tourism, Maldives.
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and a Green Tax of US$6 was introduced on 1st November 
2015. The T-GST is essentially a price instrument expected to 
influence the cost of a holiday in the Maldives, while the air-
port charges such as entry and exit charges are included in the 
airline tickets. This has implications on transport cost and 
repeat visits, as evidenced by the falling trend in international 
tourist arrivals’ growth between 2010 and 2013 (see Figure 
2). Compared to other similar Island destinations dependent 
on tourism, these tax policies may hamper competitiveness, 
as the Maldives government introduces a new tourism tax 
every year (Maldives Times 2017). This study examines how 
these tourism taxes have influenced demand and whether they 
have made any significant difference to travel behavior across 
different Maldives’ tourist markets.
The next section presents a review of the existing literature 
on taxation and tourism demand. The data used and a descrip-
tive statistical analysis of this data is presented in section 3, 
followed by a detailed discussion of the econometric models 
and techniques used in section 4. Section 5 discusses the long-
run and short-run inbound tourism demand models’ empirical 
findings and examines the estimated demand elasticities. 
Finally, section 6 concludes this chapter, highlighting future 
research areas and some of the findings’ policy implications.
Literature Review
Theoretical Framework
Tourism destination countries are prone to externalities 
(negative). This externality results in the decline of natural 
resources in the destination countries’ local communities, 
especially non-renewable resources. The degradation of the 
local environment resulting from tourism activities has gen-
erated an economic decline in many tourist destinations and 
given rise to depletion or non-renewable scarce resources 
issues (Pazienza 2011). This is the consequence of tourism. 
Due to the pressure for renewal, sustainability, and develop-
ment, ensuring continuous economic benefit of tourism will 
involve having a systematic process of replacing depleted 
resources and taking measures to better preserve the remain-
ing ones (Pazienza 2011). Regardless of the financial benefit 
economies derive from tourism, it may lead to overexploita-
tion of resources at destination countries. This creates an 
external cost that needs to be met because it has conse-
quences for the resident who depend on tourism for their 
livelihood.
To address the situation, taxation is often the instrument 
that is used to internalize the external cost to reduce demand 
to a more socially acceptable level. In the economic theory 
of production (Sickles and Zelenyuk 2019), when produc-
tion or consumption of goods and services create negative 
externalities not accounted for in the market price, tax impo-
sition can raise social welfare via more efficient utilization 
of resources and accounting for the external cost. According 
to Pigou (1920) to properly account for this external cost, 
the tax levied should be one in which the gross benefit from 
the resulting degrading activity minus the private and exter-
nal costs gives a positive net social benefit. This is referred 
to as an optimum tax level and can be achieved when the tax 
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Figure 2. Tourism tax revenue and inbound tourism in the Maldives (annual percentage change).
Source: UNWTO and Ministry of Tourism, Maldives.
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other words, the optimum level of resource use can be 
obtained by combining the Pigouvian tax and other policy 
tools (Piga 2003).
Concerning whether tourism tax can enhance the wel-
fare of the people, the literature has provided varying opin-
ions. According to Gooroochurn and Thea Sinclair (2005), 
because the tax burden is exportable it has the potential for 
increasing social welfare. However, taxing tourism by des-
tinations can potentially reduce welfare because of devia-
tion from economic rationality since tourism tax is seen as 
easy money. This can ultimately affect the utilization of 
scarce resources and channeling to other activities. For 
example, Sheng and Yanming (2009) found that tourism tax 
can improve or reduce welfare depending on the market 
power of the destination. Socially, taxing tourism is welfare 
improving even though there can be a reduction in the gross 
domestic product. What determines whether tourism tax is 
welfare-enhancing or not is the inherent political and power 
relations and social groups within the destination economy 
(Pazienza 2011).
Empirical Findings
Within the global economy, the tourism industry has become 
strategically crucial and has experienced unprecedented and 
continuous growth in many countries. In 2018, the total 
international tourist arrivals grew by 7%, representing the 
highest growth in seven years since 2010, alongside a 5% 
increase globally in the total international tourism receipts 
(UNWTO 2018). While the US, Spain, France, and the UK 
are among the top earners, the Maldives, British Virgin 
Islands, Macau, and Seychelles are mostly reliant on revenue 
from the tourism industry as a significant driver of economic 
growth. With the further interconnectedness of economic 
unions and regions, tourism activities revolve around capital 
and labor movement for pleasure and business purposes and 
stimulate investment in the infrastructure, human capital, 
and urbanization of tourism destinations and create employ-
ment. Since tourism remains one of the primary drivers of 
the global economy and a large contributor to international 
trade, its importance cannot be overemphasized. Thus, given 
the growth of tourism, it is pertinent to ask questions about 
the factors that affect international tourism demand, empha-
sizing the gaps in the literature.
Research on international tourism demand has increased 
substantially in the last two decades. Many of these studies 
focus on examining the determinants of tourism demand, and 
in some cases, forecasting future tourist flows. Hence, there 
are commonly used traditional determinants in the literature, 
which include the income of the source country, relative 
prices, travel costs, exchange rates, and marketing expendi-
tures (Lim 1997; Peng et al. 2015). However, recent research 
on tourism demand has also examined the importance of 
other factors such as migration, culture, weather, and natural 
disasters (Petit and Seetaram 2019; Seetaram 2012).
Previous studies suggest that tourism taxes can signifi-
cantly influence both inbound and outbound tourism demand. 
For instance, in the UK, a travel tax (air passenger duty) 
charged directly to outbound tourism residents is expected to 
reduce departures but only marginally (Seetaram, Song, and 
Page 2014). Also, destinations that depend on tourism will see 
a reduction in international arrivals arising from a carbon tax 
(Tol 2007). A similar result also holds in Australia’s case for a 
departure levy referred to as a ‘passenger movement charge’ 
(Forsyth et al. 2014). On the other hand, it is found that setting 
an emissions trading system aimed at increasing the cost of 
visiting the Caribbean from the EU does not necessarily reduce 
arrivals (Blanc and Winchester 2013). Seetaram et al. (2018) 
show that tourists are willing to pay for travel taxes, and Song, 
Seetaram, and Ye (2019) show that British consumers adjust 
their expenditure at the destination to finance the air tax 
incurred for their international trip. Tsvetanova and Seetaram 
(2018) find that consumers are more responsive to an increase 
in air taxes as opposed to a fall. An increase can be expected to 
lead to a higher decline in arrivals than the increase in demand 
that may result from a fall in such taxes.
There is an ongoing debate on the impact of tax on tour-
ism demand. While some studies report a negligible impact 
on tourist arrivals or argue against levying tourism taxes, 
other studies present a mixed result. These mixed results 
arguably arise due to assumptions about the price elasticity 
of demand for tourism products (Forsyth et al. 2014); the 
market power of the destination (Sheng and Yanming 
2009); or the share of tourism demand component of a com-
modity consumed by both domestic residents and tourists 
(Gooroochurn 2009). Another consideration is the form of a 
tourism tax in place—specific (such as carbon tax) or general 
(indirect tax such as VAT). Although the use of a specific 
tourism tax such as an air passenger duty is discriminatory 
and generates price distortions (Seetaram, Song, and Page 
2014), other general tourism taxes increases the risk of tax 
evasion but can be welfare-enhancing when levied on the 
consumption of luxury goods which are targeted at house-
holds (Gago et al. 2009).
There are other studies on tourism taxation which focus 
on environmental taxes. According to Sun (2016), the use of 
technically efficient means of production to reduce carbon 
emissions from tourism-based activities is superior to the 
government imposition of tourism taxes to correct emis-
sions that have negative externalities. Also, there are growth 
effects on the economy that eventually decrease tourism-
based activities’ environmental impacts (Qureshi et al. 2017). 
Furthermore, in accounting for tourism emissions, an essen-
tial component of tourism’s environmental impacts is high-
lighted: the level of development of the tourism destination 
(Tao and Huang 2014). Thus, to mitigate tourism’s effect on 
the environment, green technologies and the efficient man-
agement of tourism resources are recommended, but this is 
often more pronounced in developed than developing coun-
tries (Alam and Paramati 2017).
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Consequently, the literature suggests a gap for investigat-
ing the links between tourist flows, travel costs, and the 
tourism tax intended to correct negative externalities. A 
summary of the information gleaned from the review of the 
existing literature is that an environmental-based tourism 
tax adversely affects vital macroeconomic variables: slows 
down the growth of real GDP; contracts tourism output; and 
has a negative spill-over effect on the global economy 
(Dwyer et al. 2013). Additionally, tourism arrivals decrease 
due to an emissions trading system earmarked to curb nega-
tive tourism’s environmental effects (Blanc and Winchester 
2013).
Despite the existing studies on the impact of tourism tax 
on the economy, there is insufficient evidence about its 
impact on inbound tourism. Hence, the current study contrib-
utes to the research on tourism taxation in two aspects. 
Firstly, there are not enough studies on the impact of tourism 
tax on international tourist arrivals. Secondly, this study 
reports on the tax impact on inbound tourist arrivals from 
individual source markets to an Island destination, which 
remains an underdeveloped research area despite the volume 
of academic literature on tourism demand. Apart from few 
papers on general tourism taxation (Ponjan and Nipawan 
2016), none focuses on a tourism-dependent country.
Data
The sample is made up of a panel of arrivals from the top 
20 markets of the Maldives from 1996 to 2017. Due to the 
availability of data, the 20 markets selected are China, 
Germany, the United Kingdom, Italy, India, Russia, France, 
Japan, the USA, the Republic of Korea, Australia, Austria, 
Malaysia, Saudi Arabia, Singapore, Spain, Sri Lanka, 
Sweden, Switzerland, and Thailand, with data from 1996 to 
2017 (Table 1). These countries account for the bulk (81%) 
of international tourist arrivals in the Maldives. The dataset 
is balanced as all countries have annual data for the period 
under consideration. For more details on the application of 
panel data analysis in tourism research please refer to 
Seetaram and Petit (2012).
The number of tourist arrivals is obtained from the 
UNWTO database. Tourism Tax is sourced from the Ministry 
of Finance & Treasury and the Maldives Inland Revenue of 
the Ministry of Tourism. It excludes lease rent from tourist 
resorts but includes the bed tax of US$6 charged from all 
tourist-accommodating establishments for every night spent 
by a tourist. The tourism revenue description is adjusted in 
2017 to include earnings received from Goods and Service 
Tax from the Tourism Sector (T-GST), the newly introduced 
Green Tax, Tourism Land Rent and Lease Period Extension 
Fee. The resort lease rent formula was revised in 2011 from 
a bed capacity-based rent to a land-based rent, where US$8 
is charged per square meter of the island. The T-GST, which 
was introduced in 2010 at a rate of 3.5%, was also increased 
to 6% from 1st January 2012, and subsequently, from 1st 
January 2013, it was again increased to 8%. From 1st 
November 2014, the rate was further increased to 12%. The 
tourism bed night tax was abolished from 1st December 
2014; Green Tax was introduced on 1st November 2015.
Income is proxied by GDP per capita based on purchasing 
power parity (PPP) (US$). PPP GDP is the gross domestic 
product converted to international dollars using purchasing 
power parity rates. An international dollar has the same pur-
chasing power over GDP as the US dollar has in the United 
States. GDP at purchaser’s prices is the sum of the gross 
value added by all resident producers in the economy, plus 
any product taxes, and minus any subsidies not included in 
the product’s value. It is calculated without making deduc-
tions for the depreciation of fabricated assets or the depletion 
and degradation of natural resources. The data is in constant 
2011 international dollars and is sourced from the World 
Bank.
Price is measured by combining the Consumer Price 
Index (CPI) (2010 = 100) and the dollar exchange rate. The 
Table 1. International Tourist Arrival in the Maldives by Country of Origin (2017).
First Top 10 Markets Next Top 10 Markets
Rank Country Share (%) Rank Country Share (%)
 1 China 22.1 11 Switzerland 2.3
 2 Germany 8.1 12 Australia 1.9
 3 United Kingdom 7.5 13 Thailand 1.8
 4 Italy 6.4 14 Spain 1.8
 5 India 6 15 Austria 1.4
 6 Russia 4.5 16 Saudi Arabia 1.4
 7 France 3 17 Malaysia 1.3
 8 Japan 3 18 Singapore 1
 9 The USA. 2.8 19 Sri Lanka 1
10 Republic of Korea 2.5 20 Sweden 1
 Sub-total 66 Sub-total 15
Source: Ministry of Tourism (2018).
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CPI reflects changes in the average consumer’s cost of 
acquiring a basket of goods and services that may be fixed or 
changed at specified intervals, such as yearly. The Laspeyres 
formula is used in this study which involves the data 
expressed in period averages and sourced from the World 
Bank’s World Development Indicators. The dollar exchange 
rate is the local currency units per dollar. It is calculated as 
the official exchange rate refers to the exchange rate deter-
mined by national authorities or the rate determined in the 
legally sanctioned exchange market. It is calculated as an 
annual average based on monthly averages (local currency 
units relative to the US dollar) and is sourced from the 
International Monetary Fund. The substitute price of a 
competitive and similar destination (Mauritius) is calcu-
lated using the CPI and the dollar exchange rate mix. The 
Caribbean, Seychelles and Mauritius are usually considered 
the alternative destinations to the Maldives. According to 
Shareef and McAleer (2008), Mauritius is located around the 
Indian Ocean and possesses very similar climatic features as 
the Maldives. Also, transportation costs from these tourist 
markets to Mauritius are like the Maldives. A progressively 
exact technique for distinguishing a substitute market will be 
to examine the data on each source market’s main destina-
tions yearly. However, a massive volume of data would be 
required for this activity and is not accessible for the 22 years 
selected for this study.
The population is measured as each market’s population 
size (million). The total population is based on the de facto 
definition of the population, which counts all residents 
regardless of their legal status or citizenship. The values 
shown are midyear estimates and are sourced from the United 
Nations Population Division. Transport cost is omitted from 
this analysis as no appropriate indicator is available, that is a 
potential measure of the airfare from the main international 
airport of the origin countries to Velana International Airport 
in the Maldives (Dwyer et al. 2014; Seetaram 2010b, 2012; 
Seetaram and Dwyer 2009; Seetaram, Peter, and Larry 2016). 
However, data on this was not available. Another widespread 
consideration is the distance between the origin country and 
the Maldives. See Seetaram (2010a) for a thorough discus-
sion on the estimation of transport elasticities in tourism 
demand models. However, such proxy is time-invariant, and 
a fixed-effect model can adequately control for this.
Summary Statistics
Table 2 presents the descriptive characteristics of the vari-
ables considered in the empirical analysis that is, tourist 
arrivals (number); tourism tax (million US$); relative 
income; price; substitute price and population. Tourism tax 
was an average of US$94.31 million between 1996 and 2017, 
with a minimum value of US$18.33 million and a maximum 
value of US$316.89 million. The average tourist arrivals 
volume was 31,808 tourists with minimum and maximum 
values of 4,161 and 112,878 from Sweden and China, respec-
tively. One factor that may account for the difference in the 
volume of arrivals from these countries is their population 
size. For the complete sample, the average population over 
the period was 179.67 million, with minimum values from 
Singapore (4.65 million) and maximum value from China 
(1,310.03 million). However, Sweden also presented a low 
average population over the sample period. In terms of rela-
tive income measured by GDP per capita, the countries 
included in the sample recorded an average of US$32,257.75 
within the period of the study, with minimum and maximum 
values of US$3,924.38 and US$64,296.99 from India and 
Singapore, respectively. The average relative price was 
US$10.09, which was higher than the US$6.44 relative sub-
stitute price of an alternative destination, that is, Mauritius. 
Additionally, both the average relative price and substitute 
price were the highest and lowest in the United Kingdom and 
South Korea. Specifically, the relative and substitute price 
for South Korea was the same at US$0.01; nevertheless, the 
relative price was higher than the substitute price for the 
United Kingdom at US$27.67 and US$17.12, respectively.
Correlation Matrix
To show the descriptive relationship among variables, 
Table 3 reports the coefficients of the correlation matrix for 
the log of tourist arrivals (LTA); lagged tourism tax (LTt−1); 
relative income (LI); relative price (LP); substitute price 
(LSP), and population (LPO). The lagged dependent variable 
(LTAt−1) is also included to account for the correlation 
between current and repeat visits. The analysis indicates that 
the lagged dependent variable, tourism tax in the previous 
period, relative income, relative price, and population in the 
source country are positively correlated with tourist arrivals. 
At the same time, the substitute price has a negative associa-
tion with tourist arrivals to the Maldives. Furthermore, the 
lagged dependent variable is strongly correlated with tourist 
arrivals compared to all other variables.
Trend of Variables
Figure 3 plots the yearly trend of the variables for each coun-
try. Tourist arrivals have been consistently high from the UK, 
Italy, and Germany. Arrivals from China have also increased 
continually; however, much fluctuation is seen in Spain, 
South Korea, and Sri Lanka. Relative income is high in many 
developed countries in the sample, while there has been an 
increase in relative income for countries such as China, 
India, and Thailand. Relative price is higher in European 
countries such as France, Germany, Italy, the UK, and the 
US, but the lowest in South Korea and Thailand.
Models and Methods
Modeling Tourism Taxation
In assessing the impact of tourism tax, past studies have 
often used partial equilibrium models. Bakhat and Rosselló 
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(2013) used the partial adjustment model to evaluate a sea-
sonal fuel tax in a mass tourism destination, using a case 
study of the Balearic Islands, while Seetaram, Song, and 
Page (2014) employed the autoregressive distributive lag 
model (ARDL) to examine the air passenger duty and out-
bound tourism demand from the United Kingdom. The Chi-
squared intuitive interaction detecting (CHAID) model 
was applied by Do Valle et al. (2012), and the multivariate 
transfer mode by Bonham and Byron (1996) have also been 
applied in assessing the impact of tourism tax.
Tourism Demand Model
Based on the review of the existing literature, Model (1) is 
developed. It includes tourism tax as the explanatory variable 
of interest and income, relative and substitute prices, and 
Table 2. Summary Statistics.
Individual Country Mean (1996–2017)
 TA I (US$) P SP. PO (Million)
Australia 10761.09 39157.58 12.67 8.23 21.09
Austria 14520.91 41460.67 20.75 13.24 8.28
China 112878.5 7700.16 2.34 1.51 1310.03
France 39329.68 36055.36 20.75 13.19 63.56
Germany 81047.14 39481.68 20.92 13.30 81.92
India 24785.18 3924.38 0.31 0.20 1166.30
Italy 89154.23 35979.96 20.41 13.02 58.51
Japan 39225.45 35494.68 0.17 0.11 127.30
Malaysia 5543.409 19786.42 4.84 3.08 26.40
Russia 31623.14 19787.70 0.43 0.28 144.63
Saudi Arabia 5115.091 45685.53 4.40 2.82 25.33
Singapore 6551.818 64296.99 11.69 7.55 4.65
South Korea 16890.95 26734.16 0.01 0.01 48.67
Spain 9431.727 31354.81 19.97 12.77 43.95
Sri Lanka 9154.409 7617.00 0.12 0.08 19.74
Sweden 4161.818 40598.92 2.29 1.45 9.24
Switzerland 27940.45 53451.86 14.84 9.53 7.63
Thailand 5900.136 12125.92 0.47 0.30 65.53
United Kingdom 89994.64 35852.85 27.67 17.40 61.48
USA 12153 48608.34 16.83 10.68 299.12
Group Summary Statistics (1996–2017)
Variable Observations Mean SD Min Max
TA 440 31808.14 46501.78 198.00 363626.00
T (Million US$) 440 94.31 101.94 18.33 316.89
I 440 32257.75 16416.32 2342.58 85535.38
LP 440 10.09 9.44 0.01 36.51
LSP 440 6.44 6.13 0.01 21.81
LPO (Million) 440 179.67 361.04 3.67 1386.40
Table 3. Correlation Matrix.
LTA LAt−1 LTt−1 LI LP LSP LPO
LTA 1  
LAt−1 0.9813
a 1  
LTt−1 0.3912
a 0.3835a 1  
LR 0.1171a 0.1169a 0.1637a 1  
LP1 0.1701a 0.1756a 0.0043 0.5444a 1  
LSP −0.1369a −0.1476a 0.0518 −0.527a −0.9959a 1  
LPO 0.3305a 0.3196a 0.0326 −0.5883a −0.253a 0.2556a 1
aRepresent 5% statistical significance.
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lagged dependent variables as control variables. Additionally, 
dummy variables are introduced to account for financial 
crises, health crises and natural disasters which may have 
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where LogAit is the log of the number of tourist arrivals from 
source i to the Maldives at time t, while LogAit-1 is the lagged 
dependent variable; Tourism Tax LogTi(t-1) is the log of suf-
ficient tourism tax directly (or indirectly) charged to tourists 
from origin country i at time t; the effective tourism tax rate 
is calculated by dividing the tourism tax revenue by the tour-
ist arrivals; Income LogIit is the log of real GDP per capita 
(in US$PPP) of origin country i at time t; Relative price 
LogPit is the log of relative price adjusted by exchange rates 
at time t. In tourism demand studies, international tourist 
arrivals from different source markets to a single destination 
are analyzed; hence the real exchange rate is used as a proxy 

















i are the consumer price index of the 
Maldives and the ith origin country, respectively, at time t; 
and EXt
i is the exchange rate indices for the ith origin country, 
at time t.
Substitute Price LSPit is the log of substitute price at an 
alternative destination for a tourist from origin i at time t, and 
since transportation costs from Maldives’ tourist source mar-
kets to Mauritius are similar to the Maldives, we use this 
destination as a substitute; Population LPOit is the log of 
(c) 
Figure 3. Trend of variables. (a) Trend of Log of Arrivals (LTA). (b) Trend of Log of Income (LI). (c) Trend of Log of Relative Price (LP).
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population-level in origin country i at time t; Dt represents a 
list of dummy variables which include the following: SARS03, 
which represents the outbreak of SARS in 2003, where 1 is 
assigned if an observation is in the year 2003; 0 – otherwise; 
GFC08 represents the effect of 2008/2009 global financial 
crisis where 1 is assigned if an observation is in years 2008 
and 2009; 0 – otherwise; AFC97 represents the 1997/1998 
Asian financial crisis where 1 is assigned if an observation is 
in years 1997 and 1998; 0 – otherwise; USA01 represents the 
U.S.A. 11th September 2001 attacks where 1 is assigned if 
an observation is in the year 2001; 0 – otherwise; TSUNAMI04 
represents the December 2004 tsunami disaster in the 
Maldives where 1 is assigned if an observation is in years 
2004 and 2005; 0 – otherwise; and εit  is the random error 
term, assumed to be normally distributed with a zero mean 
and constant variance.
Estimation Techniques
The study first adopts the fully modified ordinary least 
squares (FMOLS) method for estimation and comparison of 
the relationship between the dependent and independent 
variables. This technique mitigates the risk of bias and the 
inconsistency of estimates, as well as concerns for endogene-
ity problems, which may arise due to capturing of reverse 
causality of cointegrating regression or the effect of omitted 
variables (e.g., geographical characteristics, culture, and so 
on), and the possibility of measurement error.
The Fully Modified OLS (FMOLS), technique, devel-
oped by Phillips and Hansen (1990), also has the benefit of 
modifying the OLS estimator to rectify the problems of serial 
correlation and endogeneity (Pedroni 2001). Also, since the 
panel members potentially have diverse characteristics, there 
is a high likelihood that they will produce different coeffi-
cient estimates. Accordingly, two FMOLS estimations are 
conducted: first, demand elasticities of all markets in the 
panel are estimated using a pooled FMOLS (i.e., pooled 
coefficient which assumes panel members are homogenous); 
and second, individual market demand elasticities (i.e., 
country-specific estimates which assumes panel members 
are heterogenous) were estimated using the Group-Mean 
FMOLS estimator (GM-FMOLS). GM-FMOLS tests the 
null hypotheses for each of the panel markets independently 
and provides country-specific coefficient estimates by allow-
ing the cointegrating vector to be heterogeneous. The 
FMOLS group-mean estimator produces different demand 
elasticities for nine-country/market origins in this study, 
which is crucial to developing market-specific policies and 
strategies.
Before choosing these estimation methods, a pre-test to 
examine panel cointegration was conducted using tests by 
Pedroni (1999), Kao (1999) and Johansen (1991). All three 
tests provide significant evidence of cointegration, that is, 
the long-run relationship among the variables. Consequently, 
equation (4) gives the group-mean panel FMOLS estimator 
as:














 is given as the standard estimator of the ith member of 
the panel for the FMOLS and the related group-mean t-statis-















Also, the dynamic OLS equation which includes lead and lag 
differences of the independent variable and controls for 
endogenous feedback effect is given as:
 











































































Where Ki and -Ki are lead and lag orders, respectively. Stata 
15 statistical software was used. Results from FMOLS tech-
niques are reported in Table 4 for comparison purposes. 













Tests for Stationarity and Cointegration
To avoid spurious regression, it is vital to examine whether 
the series has a constant variance and mean reversion charac-
teristics. Consequently, the IPS test created by Im, Pesaran, 
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and Shin (2003) and the ADF-Fisher test created by Maddala 
and Wu (1999), are used to examine stationarity in this study 
on the level and first differenced forms of the variables. The 
null hypothesis in the IPS and ADF-Fisher tests is that vari-
ables have a unit root at level I (0). Table 4 represents the 
panel unit root test result for the variables. As indicated by 
the results, all factors contain unit root at level I (0). This 
denotes that the use of static regression techniques like OLS 
will yield spurious regression problems. However, the series 
are stationary in their first difference I (1), which suggests 
that the cointegration relationship between the dependent 
variable and its regressors can be estimated.
Pedroni and Pedroni (2004), Pedroni (1999) panel cointe-
gration test is employed. The output presents seven test sta-
tistics with a null hypothesis of no cointegration and an 
alternative hypothesis of the long-run co-integrating equa-
tion. Table 5 presents the cointegration test results. The coin-
tegration tests’ consequences demonstrate the rejection of 
the null hypothesis of no cointegration relation in both the 
constant and trend form. This, therefore, signifies that the 
variables move together in a unidirectional manner and 
international tourism demand in the Maldives converges to 
its long-run equilibrium by redressing any conceivable devi-
ation from its short-run equilibrium levels. Once the cointe-
gration connection is determined, the regressors’ long-run 
coefficients could be assessed by utilizing the FMOLS.
For an additional diagnostics test, the model specifica-
tion test was conducted. The results show that the model is 
correctly specified as expected with a p-value of .000. This 
means that the squared prediction does not have much 
explanatory power. Besides, the Ramsey RESET test 
using powers of the fitted values of the Log of tourist arriv-
als was conducted. The results show F (3, 405) = 0.38 and 
Prob > F = 0.7710. This means that the model has no omit-
ted variables.
The Impact of Tourism Tax on Tourism Demand 
– All Panel
In line with this study’s objectives, results from FMOLS 
are presented in Table 6, while results from pooled OLS 
and fixed effects regression are presented for comparison 
Table 5. Results of Panel Cointegration Tests.
Statistic Constant Constant and Trend
Panel v-Statistic −1.244 (0.893)a −2.305 (0.989)a
Panel Rho-Statistic 2.495 (0.006) 3.187 (0.000)
Panel PP-Statistic −1.624 (0.947)a −2.476 (0.993)a
Panel ADF-Statistic 2.32 (0.010) 1.709 (0.043)
Group Rho-Statistic 4.11 (0.000) 4.929 (0.000)
Group PP-Statistic −1.498 (0.932)a −1.789 (0.963)a
Group ADF-Statistic 1.933 (0.026) 2.086 (0.018)
Note: v, rho, PP, ADF statistics are measured using Pedroni and Pedroni (2004), Pedroni (1999). p values are given in parentheses. Dependent 
variable = tourist arrivals; PP = Phillips-Perron; ADF = augmented Dickey-Fuller.
aFailure to reject the null hypothesis of “no cointegration” at the 5% level of significance.
Table 4. Results of Panel Unit Root Tests Results.
Test IPS ADF-FISHER
Variable Constant Constant and Trend Constant Constant and Trend
LA 3.084 (0.999) −3.256 (0.000)a 5.461 (1.000) 3.475 (0.999)a
LT 10.315 (1.000) 3.787 (0.999)a 9.238 (1.000) 3.342 (0.999)a
LI 1.253 (0.895) −1.424 (0.077)a 0.375 (0.646) −2.950 (0.001)a
LP −1.395 (0.081) 0.345 (0.635)a −3.373 (0.000)a 1.351 (0.911)a
LSP −4.704 (0.000)a −3.582 (0.000)a 0.411 (0.659) −4.531 (0.000)a
LPO 2.498 (0.993) −0.827 (0.204)a 0.145 (0.557) −2.032 (0.021)a
ΔLA −18.702 (0.000)a −17.041 (0.000)a −2.535 (0.005)a −2.013 (0.022)a
ΔLT −9.094 (0.000)a −7.319 (0.000)a −2.028 (0.021)a −3.262 (0.000)a
ΔLI −10.460 (0.000)a −9.803 (0.000)a −3.342 (0.000)a −9.756 (0.000)a
ΔLP −11.602 (0.000)a −9.125 (0.000)a −4.049 (0.000)a −6.650 (0.000)a
ΔLSP −9.611 (0.000)a −6.586 (0.000)a −5.056 (0.000)a −6.396 (0.000)a
ΔLPO −3.841 (0.000)a −3.930 (0.000)a −3.584 (0.000)a −3.888 (0.000)a
Notes: TA, LT, LI, LP, LSP, and LPO indicate tourist arrivals, income, price, substitute price, and population. Δ is the first difference operator. The AIC 
was used to determine the lag lengths.
aRejection of the null hypothesis of “unit root” at the 5% level of significance.
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Table 6. Pooled Panel Estimation Results (Dependent Variable: 
Log Tourist Arrival).















Source: Computed by the author from the data set.
Note: FMOLS = fully modified OLS; LAt−1 = lagged log of tourist arrivals; 
LTt−1 = lagged log of tourism tax; LI = log of income variable; LP = log of 
price variable; LSP = log of substitute price variable; LPO = population 
in source market i; DSARS; DGFC; DAFC; DUSA; and DTSUNAMI are dummy 
variables capturing the effect of the severe acute respiratory syndrome; 
global financial crisis; Asian financial crisis; the terrorist attacks on the 
World Trade Centre in the USA; and the tsunami disaster. Robust 
standard errors in parentheses.
***, **, * indicate 1%, 5%, and 10% significance, respectively.
purposes only. As expected, the tourism tax’s coefficient has 
a negative sign and is statistically significant (at 1%, 5%, 
and 10% levels). This indicates that an increase in tourism 
tax results in a decline in the number of inbound tourists. 
Specifically, a 10% increase in tourism tax reduces demand 
by 5.4%. The degree of responsiveness of tourism demand 
to changes in taxes is essential for tourism policy since a 
change in the cost of visiting a destination resulting from a 
change in tourism tax policies affects inbound tourism 
demand. Given these empirical results, it is essential to high-
light these results’ implications on the tourism industry in the 
Maldives. The impact of tourism tax on the tourism industry 
relies upon a few factors. Stakeholders in the tourism indus-
try argue that the industry attracts new forms of taxes. 
Consequently, such tax contracts output across other busi-
nesses in the economy, not just the tourism industry. In other 
words, the cost base of other businesses that are substitutes 
for the tourism industry will also be expanded. Additionally, 
the degree to which the tourism tax will decrease industry 
output depends significantly on the pass-through effect of 
taxes on prices of tourism goods and services compared to 
prices of other non-tourism industries.
The tourism tax unfavorably affects critical macroeco-
nomic variables, slows down real GDP growth, contracts 
tourism output, and has an adverse spillover effect on the 
global economy (Dwyer et al. 2013). Palmer-Tous, Antoni, 
and Jaume (2007), found that a tax on rental cars, in a bid to 
make tourists bear part of the costs they create, only increases 
tourists’ expenditures, thereby making tourism destinations 
less competitive rather than serving as a corrective mecha-
nism to the environmental damage. Although the adverse 
impact of tourism tax on inbound tourism demand is in line 
with previous studies, Seetaram, Song, and Page (2014) 
found that the responsiveness of outbound tourism demand 
is not substantial, given that tourists are willing to pay more. 
In the same vein, depending on the elasticity of demand, a 
tourist eco-tax not met by improved quality of tourism prod-
ucts can only reduce tourists arrivals in the short run but may 
stabilize in the long run with a mix of other tourism manage-
ment policies (Logar 2010).
Furthermore, tour operators’ role in discussing the impact 
of tourism tax on tourism demand is essential. For example, 
travel agents and online travel firms can drive tourists’ 
expectations with a great understanding of specific tourism 
products and services tailored to the needs of their clients 
(Buckley and Mossaz 2016). Hence, tourism tax may affect 
the nature of tourism demand and how much supply can be 
available at a tourist destination over time.
The Impact of Other Determinants of Tourism 
Demand
International tourist arrivals also show responses to changes in 
other variables’ coefficients in the tourism demand model. 
First, the coefficients of price measure the degree of respon-
siveness of inbound tourism demand to a price change. The 
estimate of the price variable in Table 6 shows that inbound 
tourism demand is price-inelastic in the Maldives. This means 
that changes in price result in a less than proportionate change 
in inbound tourism (∆ ∆LA LPit it/ )< 0 . The estimated coeffi-
cient implies that if the real exchange rate between the 
Maldives and the origin market appreciates by 10%, arrivals 
can be expected to fall by 2.1%. This, therefore, suggests that 
the tourism industry needs policies that limit or minimize costs 
incurred by tourists visiting the Maldives since it becomes 
relatively less attractive to consumers as the real exchange rate 
rises. Hence, it is important to maintain destination price com-
petitiveness not to lose any market share to other competing 
island destinations. Secondly, income is an important determi-
nant of inbound tourism demand. Income elasticity measures 
the degree of responsiveness of inbound tourism demand to 
changes in the real GDP per capita of a source market.
Consequently, a 10% rise in the real GDP per capita of a 
source market is expected to boost arrivals from that market 
by 37%. This high-income elasticity is consistent with most 
previous studies (Lim 1997; Peng et al. 2015; Song, Qiu, and 
Park 2019) and for studies with tourism-dependent countries 
as its case study (Croes and Vanegas Sr 2005). Furthermore, 
the important implication is that economic growth in the ori-
gin country substantially boosts the Maldives’ inbound travel 
market.
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Moreover, consumers choose alternative tourism destina-
tions depending on their budget and which selection maxi-
mizes their satisfaction. The cross elasticity measures the 
degree of responsiveness of inbound tourism demand to the 
Maldives because of a change in an alternative destination’s 
price. The sign of the coefficient of cross elasticity of demand 
is essential in the interpretation. A negative sign indicates 
that the two destinations are regarded as complements or 
joint inbound tourism demand. Consequently, a rise in the 
price of one reduces the number of arrivals to the other. With 
statistical significance, as shown in Table 6, Mauritius is 
considered an alternative destination by inbound tourists to 
the Maldives when deciding on a destination. A rise in the 
cost of a trip to Mauritius by 10% suggests that the number 
of arrivals to the Maldives can be expected to fall by 2.9%. 
These results imply that tourists consider Island destinations 
in a similar lens in terms of tourism price competitiveness, 
and tourists will consider reducing visits to similar and 
nearby destinations.
Furthermore, since tourism demand is dynamic, earlier 
studies justify the use of lagged dependent variables (Seetaram 
2010b). The lagged dependent variable’s coefficient repre-
sents habit persistence (also regarded as word-of-mouth 
effect) and is statistically significant in explaining arrivals 
into the Maldives. Contrary to expectation, adjustments of 
tourism demand to a new equilibrium in the current year after 
changes in its determinants are delayed by 16%. This signi-
fies a reduction in tourist arrivals due to the word-of-mouth 
effect. Hence, visitors from these countries spread informa-
tion about their trip to the Maldives, which leads to an increase 
in tourist arrivals from these countries in the subsequent 
period. Accordingly, destination managers in Island econo-
mies dependent on tourism can significantly boost visitor 
experience to a high level of satisfaction, subsequently gener-
ating growth in the number of arrivals from these markets.
The dummy variables’ coefficient is significant but posi-
tive for the global financial crisis and the Tsunami, but nega-
tive for the Asian financial crisis variable. The positive 
coefficient of dummy variables suggests that different from 
expectation, in periods of crisis (such as SARS, GFC, US 
attacks, and Tsunami), consumer confidence is not affected. 
Instead, demand rises, but insignificantly. However, across 
markets, demand for tourism in the Maldives responds dif-
ferently to various crisis events. Notably, the Asian and 
global financial crises and the Tsunami negatively affected 
demand from 16 source markets.
Of particular interest is China, a country with a tremen-
dous demand for tourism in the Maldives. Apart from the 
Asian financial crisis, all crisis events negatively affect 
China’s arrivals, especially the Tsunami. The impact of these 
crises is felt more in this region as an important market for the 
Maldives. This implies that the Maldivian tourism authority 
needs to diversify its market base, to offset reduced demand 
from one region with arrivals from others. Additionally, 
stakeholders imply that future strategies should reduce any 
overreliance on a single market or a single group of homoge-
nous markets (Seetaram 2010b, 2012).
Individual Market Analysis – GM-FMOLS
Group A: Top 10 markets positioned 1-10. The impact of the 
determinants of inbound tourism to the Maldives were dis-
tinct from one source market to another. For the top 10 mar-
kets presented in Table 7, the lagged dependent variable’s 
coefficient has the expected sign for five markets. This sug-
gests that the word-of-mouth effect is significant. Thus, 
Table 7. Panel FMOLS Estimation Results Based on Panel Members (Dependent Variable: Log Tourist Arrival).
Estimated Coefficients
Variables China Germany UK Italy India Russia France Japan USA. South Korea
LAt−1 0.486*** −0.299*** −0.163*** −0.0235 0.435*** 0.323*** 0.232*** −0.198*** 0.363*** 0.0679
LTt−1 −8.595*** 2.198*** −5.410*** −0.666* −0.689 −3.520*** −2.212*** 0.197 1.988*** 0.204
LI −2.358*** 3.387*** 3.704*** 6.099*** 1.571*** 3.869*** −1.942 0.998* 1.106* 5.164***
LP 2.128*** −1.461*** −0.206* −0.673*** −0.947*** 1.645*** 0.636 −1.155*** −0.441* 0.239
LSP −3.736*** −1.676*** −0.206 −0.130 −0.798*** 0.944* 0.0588 −0.924*** −0.424 0.0833
LPO 74.11*** −2.521*** 6.442*** 1.081 1.132 47.16*** 9.171*** 10.60 6.837*** −13.38*
DSARS −0.163* 0.0731*** 0.0141 0.330*** −0.0424* 0.232*** 0.0623 0.0618* −0.137*** −0.104*
DGFC −0.322*** −0.0511*** 0.102*** 0.0802*** −0.258*** 0.0674* −0.0892** −0.0147 −0.168*** −0.0519
DAFC −0.107 −0.0945*** −0.0408** 0.0273 0.107*** 0.0559 −0.256*** −0.163*** 0.0447* −0.00174
DUSA −0.236*** −0.104*** 0.00685 −0.0476* −0.260*** −0.318*** 0.0892* 0.0122 −0.135*** 0.0420
DTSUNAMI −0.574*** 0.0306 0.0373** −0.0320 −0.196*** −0.0179 −0.384*** −0.124*** −0.225*** −0.452***
Constant −498.0*** −6.839 −50.03*** −54.58*** −13.10*** −266.8*** −10.77 −47.10 −44.41*** 8.686
Observations 20 20 20 20 20 20 20 20 20 20
R2 0.990 0.907 0.931 0.825 0.993 0.991 0.847 0.545 0.992 0.979
Adjusted R2 0.975 0.779 0.835 0.585 0.984 0.979 .638 −0.080 0.982 0.950
Note: LAt−1 = lagged log of tourist arrivals; LTt−1 = lagged log of tourism tax; LI = log of income variable; LP = log of price variable; LSP = log of substitute price variable; 
LPO = population in source market i; DSARS; DGFC; DAFC; DUSA; and DTSUNAMI are dummy variables capturing the effect of the severe acute respiratory syndrome; global financial 
crisis; Asian financial crisis; the terrorist attacks on the World Trade Centre in the USA; and the tsunami disaster. Robust standard errors in parentheses.
***, **, * indicate 1%, 5%, and 10% significance, respectively.
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tourists from China, India, Russia, France, and the US tend 
to repeat their Maldives visits. However, this variable does 
not effectively explain arrivals from Italy and South Korea. 
Tourism tax coefficients are significant for China, Germany, 
the UK, Italy, Russia, France, and the US.
In contrast, the tourism tax coefficient is not significant for 
India, Japan, and South Korea in this category. A 1% increase 
in tourism tax leads to an 8.6% decrease in China; a 5.4% 
decrease for the UK; 3.5% for Russia and a 2.2% decrease in 
arrivals from France. The income variable is significant for all 
countries in this category, except France, and the coefficient is 
above unity. Also, price is significant for all countries except 
for France and South Korea. Substitute price is not significant 
for arrivals from the UK, Italy, France, the US, and South 
Korea. In terms of population size, a percentage increase in 
population variable for countries with a larger population (e.g., 
China and Russia) significantly enhances arrivals.
Group B: Markets positioned 11 to 20. The impact of the 
determinants of inbound tourism was also distinct from one 
source market to another among the markets positioned 11 to 
20. As shown in Table 8, the lagged dependent variable’s 
coefficient has the expected sign and is positive for only four 
markets. This denotes that only tourists from Switzerland, 
Thailand, Spain, and Singapore tend to repeat their Maldives 
visits. Nonetheless, the lagged dependent variable does not 
explain arrivals from Austria. Furthermore, the tourism tax 
coefficient is significant at the 1% level for all countries in 
this category apart from Thailand and Switzerland.
Moreover, except for Switzerland and Thailand, the tourism 
tax coefficient is positive for all countries in group B. This is a 
notable distinction from the tourism tax coefficient of countries 
in the top 10 markets (group A). A 10% rise in tourism tax is 
expected to lead to a surge in arrivals, ranging from 1% to 
6.3%. This suggests that tourism demand does not reduce in 
these countries due to tax changes, as tourism tax may account 
for only a small proportion of the overall trip cost (Seetaram, 
Song, and Page 2014) and motivation to travel to an island des-
tination the Maldives. Apart from Austria and Sweden, the 
income variable is significant for all countries in this category, 
and the coefficient is above unity in most countries.
Tables 7 and 8 report tourism demand elasticities for the 
source markets separately using the FMOLS group-mean 
estimator. This estimator provides for the estimation of long-
run relationships for each member of the panel. Table 7 
reports estimates of the top 10 source markets, while Table 8 
reports the source markets from positions 11 to 20. As shown 
in both tables’ bottom sections, the data fits the model very 
well in all cases since both R2 and adjusted R2 are relatively 
high. The only exception is Japan, with a negative adjusted 
R2, but this can be improved by increasing the sample size.
Sensitivity Analysis: Price, Tourism Tax and Price 
Competitiveness Index
To check the results’ robustness, this study modifies the 
baseline model in equation (2) to estimate five additional 
regression models. In columns 1 and 2, the tourism tax vari-
able is excluded from the baseline model, and the own price 
variable is also excluded in columns 3 and 4. Columns 5 and 
6 present the model with both tax and price variables but use 
different own and substitute prices. Seetaram, Song, and 
Page (2014) noted that the inclusion of both price and 
tax variables might affect the magnitude of estimated coef-
ficients. The tourism tax is also regarded as one aspect of the 
price or cost of tourism products services.
Table 8. Panel FMOLS Estimation Results Based on Panel Members (Dependent Variable: Log Tourist Arrival).
Estimated Coefficients
Variables Switzerland Australia Thailand Spain Austria Saudi Arabia Malaysia Singapore Sri Lanka Sweden
LAt−1 0.554*** −0.0889 0.569*** 0.259*** 0.122 −0.545*** −0.285*** 0.116** −0.232* −0.434***
LTt−1 −1.223 5.212*** −0.539 6.600*** 2.144*** 4.691*** 8.822*** 6.047*** 6.849*** 0.953*
LI −4.009*** 4.847** 5.591*** 3.514*** 0.733 −4.711*** 1.253** 0.378 −1.557*** −0.880
LP 1.027** −1.620*** −0.393 −1.310** −0.194 4.936*** −0.688*** 1.212*** 0.496** −2.331***
LSP 1.040* −1.883*** 0.834 −1.704*** −0.874** −1.182*** −0.575** −0.0429 0.0455 −2.898***
LPO 2.630* 0.441 −20.55*** 1.212 2.788* 13.90*** 3.430*** 0.842** 6.953*** 30.97***
DSARS −0.183* −0.0191 0.168* 0.0348 −0.0163 0.573*** 0.136*** 0.519*** −0.0445 0.00643
DGFC −0.0844 −0.163*** −0.193*** −0.248*** −0.149*** 0.247*** −0.260*** −0.0230 −0.0128 0.195***
DAFC −0.0893 −0.0665 −0.377*** −0.371*** 0.0792 −0.0298 −0.0506 −0.146*** −0.435*** −0.0780
DUSA 0.0648 0.163** 0.0246 −0.317*** −0.0710* −0.0550 −0.184*** −0.139*** −0.0149 0.195***
DTSUNAMI −0.474*** −0.0920* −0.679*** −0.373*** −0.254*** 0.293** 0.0802** −0.151*** −0.0664** 0.0630
Constant 40.53*** −39.73** 34.23 −32.72*** −5.565 10.16** −13.86*** −2.617 3.170 −40.84***
Observations 20 20 20 20 20 20 20 20 20 20
R2 0.920 0.946 0.963 0.910 0.882 0.985 0.986 0.984 0.904 0.972
Adjusted R2 0.809 0.871 0.912 0.786 0.719 0.965 0.967 0.962 0.772 0.934
Notes: LAt−1 = lagged log of tourist arrivals; LTt−1 = lagged log of tourism tax; LI = log of income variable; LP = log of price variable; LSP = log of substitute price variable; 
LPO = population in source market i; DSARS; DGFC; DAFC; DUSA; and DTSUNAMI are dummy variables capturing the effect of the severe acute respiratory syndrome; global financial 
crisis; Asian financial crisis; the terrorist attacks on the World Trade Centre in the USA; and the tsunami disaster. Robust standard errors in parentheses.
***, **, * indicate 1%, 5%, and 10% significance, respectively.
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Additionally, this study estimates tourism demand models 
with the standard tourism price variable measured by CPI and 
exchange rate, and the price competitiveness index (PCI) mea-
sured by relative price level (calculated using the ratios of 
unadjusted and adjusted GDP per capita PPP) as introduced by 
Seetaram, Peter, and Larry (2016). According to the study, the 
price competitiveness index outperforms real exchange rate 
measures when determining the price effect in tourism demand 
models. It can effectively monitor changes over time, although 
this is the first study to present the use of this index in the con-
text of an inbound tourism demand case. In summary, this 
study attempts to mitigate the problem of multicollinearity. 
These sensitivity analysis results are presented in Table 9, 
including the main results from Table 6 for comparison.
From the estimation results in Table 9, without the tax vari-
able in the model, the price competitiveness index surpasses 
the standard tourism price variable in terms of income elastic-
ity and price effect. It also has the expected sign for cross elas-
ticity. Furthermore, apart from the tourism goods and sales tax 
(T-GST), the Maldives’ tourism taxes are charged separately 
from their own price, for example, departure tax, airport main-
tenance charge, and bed taxes. Results in columns 3 and 4 
indicate that PCI has the correct sign for substitute price and 
tax variables, and income elasticity is higher than the stan-
dard own price variable. The tourism tax coefficient is nega-
tive and higher but is not significantly different from the 
other estimations’ coefficient. Generally, the use of PCI is 
worth considering when modeling tourism demand. Also, 
both income elasticity and the decrease in repeat visits 
volume are higher when modeling tourism demand using 
PCI. Overall, the results for the impact of past tourist arriv-
als, per capita income, and adjusted relative prices are robust 
to the inclusion of additional and alternative variables.
Conclusion and Policy Implications
This study’s focus is to evaluate the impacts of imposing taxes 
on tourism and the implications for inbound tourism. Using 
the fully modified OLS, the studies show a negative and sig-
nificant relationship between tourism tax and tourist arrival in 
the Maldives using the panel countries. This result is con-
firmed the alternative methods used for comparison purposes. 
More specifically, in the top 10 tourist arrival countries, China, 
the UK, Italy, Russia, and France show a negative response to 
increased tourist tax in the Maldives. At the same time, 
Germany and the US respond positively and significantly to 
an increase in tourist tax on average holding other variables 
constant. On the other hand, in the bottom ten countries, aside 
from Thailand and Switzerland who recorded a negative but 
insignificant impact of tourist tax increase, all other countries 
exhibit a positive and significant relationship between tourist 
tax and tourist arrivals. That is, these countries would visit the 
Maldives even with an increase in tourist tax on average.
The findings have significant implications. Amending 
tax policies by increasing existing rates or introducing new 
ones negatively influences tourist arrivals from five source 
markets (China, the UK, Italy, Russia, and France), account-
ing for up to 44% of the total international tourist arrivals 
Table 9. FMOLS Estimation Results (Dependent Variable: Log Tourist Arrival).
Variables
Estimated Coefficients
(1) (2) (3) (4) (5) (6)





Price and All 
Variables
PCI and All 
Variables
LAt−1 0.432*** (0.037) 0.272*** (0.034) −0.316*** (0.026) −0.200*** (0.038) −0.417*** (0.030) −0.161*** (0.031)
LI 1.981*** (0.160) 2.635*** (0.171) 4.356*** (0.115) 3.472*** (0.126) 4.591*** (0.124) 3.707*** (0.120)
LPO −3.994*** (0.423) −6.419*** (0.440) 5.881*** (0.249) 5.707*** (0.516) 3.269*** (0.404) 6.399*** (0.444)
DSARS 0.000764 (0.013) −0.00643 (0.011) 0.0117 (0.007) 0.0105 (0.011) 0.00199 (0.007) 0.0139 (0.008)
DGFC −0.00613 (0.011) −0.0324** (0.010) 0.104*** (0.007) 0.104*** (0.011) 0.0867*** (0.007) 0.101*** (0.008)
DAFC −0.0145 (0.017) −0.0360** (0.014) −0.0136 (0.008) −0.0365* (0.015) −0.0103 (0.009) −0.0412*** (0.011)
DUSA −0.0526*** (0.013) −0.164*** (0.017) −0.0175* (0.007) 0.00292 (0.012) −0.0887*** (0.011) 0.00650 (0.009)
DTSUNAMI −0.0908*** (0.011) −0.0483** (0.015) 0.111*** (0.010) 0.0402*** (0.011) 0.138*** (0.011) 0.0369*** (0.009)
LP 0.356*** (0.095) −0.206** (0.065)
LSP 0.518*** (0.125) 0.0474 (0.044) −0.203* (0.086)
LPCI 0.574*** (0.054) 0.302*** (0.036)  
LSPCI −0.262*** (0.069) −0.386*** (0.038) −0.561*** (0.045)  
LTt−1 −5.795*** (0.150) −5.232*** (0.229) −5.468*** (0.163) −5.396*** (0.179)
Constant 1.304 (2.064) 7.422*** (1.487) −53.49*** (1.343) −44.73*** (1.917) −44.00*** (1.809) −49.90*** (2.180)
R2 0.865 0.884 0.935 0.931 0.936 0.945
Adjusted R2 0.715 0.755 0.863 0.855 0.849 0.869
Note: LAt−1 = lagged log of tourist arrivals; LTt−1 = lagged log of tourism tax; LI = log of income variable; LP = log of price variable; LSP = log of substitute price variable; 
LPO = population in source market i; LPCI = log of relative price competitiveness index; LSPCI = log of substitute price competitiveness index; DSARS; DGFC; DAFC; DUSA; and 
DTSUNAMI are dummy variables capturing the effect of the severe acute respiratory syndrome; global financial crisis; Asian financial crisis; the terrorist attacks on the World 
Trade Centre in the USA; and the tsunami disaster. Robust standard errors in parentheses.
***, **, * indicate 1%, 5%, and 10% significance, respectively.
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in the Maldives. This implies that tax policy directly affects 
international tourist arrivals’ volume for destinations depen-
dent on tourism. Also, inbound tourism in the Maldives is 
inelastic ( )εD <1 for changes in the tourism tax. However, 
the magnitude and sensitivity to the level of tourism tax 
elasticity vary across source markets. Inbound tourists from 
10 source markets, which accounts for 22% of the total 
arrivals, seem prepared to pay more for the most part and 
disregard the broader impact of tourism tax.
In line with previous studies (Dogru, Sirakaya-Turk, and 
Crouch 2017; Seetaram, Song, and Page 2014; Seetaram, 
Peter, and Larry 2016), after population, income is the larg-
est driver of inbound tourism. As expected, demand’s income 
elasticity is positive and greater than or equal to unity in 12 
source markets. Thus, for these markets, the estimates of 
income elasticities suggest that travel and tourism are luxu-
ries, strengthening the justification that they could be taxed. 
In contrast, China, Switzerland, Saudi Arabia, Sri Lanka all 
have negative income elasticities. In other words, as income 
rises in these tourist source markets, there is a decrease in the 
demand for tourism in the Maldives. This finding is in line 
with previous studies demonstrating the possibility of nega-
tive income elasticity of demand (Fredman and Daniel 2018; 
Ketenci 2010). However, a negative income elasticity may 
be due to each country’s sample size, nearness to the destina-
tion, making the Maldives a luxury to farther source markets. 
The potentials for visiting other competing and cheaper des-
tinations with similar features as the Maldives. As an essen-
tial determinant of tourism demand, own price variable is 
significant in all destinations except for France and South 
Korea; it is negative β3 0<( )  for 10 destinations, but posi-
tive for six destinations. This suggests that inbound tourism 
from tourist source markets was negatively influenced by the 
relative price of travel and accommodation in the Maldives.
The findings also suggest that the use of tourism tax rev-
enue to remedy budget deficit and grow the economy has 
implications for tourism policy in an island economy depen-
dent on tourism regarding managing the volume of inbound 
tourism despite high taxes and budget deficit issues. Thus, an 
increase in tourism tax not matched by a significant increase in 
government tourism expenditure is contractionary and conse-
quently harms the tourism industry by decelerating interna-
tional tourist arrivals. Thus, policies that can integrate tourism 
tax revenue benefits by enhancing the destination image and 
competitiveness are highly desirable. Also, for individual coun-
tries, employing different tourism tax rates for different source 
markets may help maximize the total tourism tax revenue while 
ensuring that the number of tourist arrivals is sustained.
There is still a lack of strong evidence about the degree of 
price sensitivity of demand for inbound tourism to the 
Maldives and how tourists will respond to specific tourism 
taxes. Hence, further empirical evidence on how tourists 
respond to governments’ fiscal policies is necessary. One way 
of achieving this may be to conduct a sectoral analysis of each 
tourism tax type and the sector’s performance in terms of 
tourist expenditure. Also, the agenda for future research is to 
further monitor changes in tourism taxes in small island 
dependent countries post-COVID-19 pandemic.
Author Contributions
Festus Fatai Adedoyin: Conceptualization, Methodology, Writing- 
Original draft preparation. Neelu Seetaram: Conceptualization, 
Investigation, Supervision, Writing- Reviewing and editing. 
Marta Disegna: Supervision, Methodology, Validation, Writing- 
Reviewing and editing. George Filis: Supervision, Writing- 
Reviewing and editing.
Declaration of Conflicting Interests
The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.
Funding
The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: This 
research was funded by Bournemouth University Doctoral College 
Studentship Research Fund.
ORCID iDs
Festus Fatai Adedoyin  https://orcid.org/0000-0002-3586-2570
Neelu Seetaram  https://orcid.org/0000-0002-5572-1687
Marta Disegna  https://orcid.org/0000-0002-3638-6772
References
Alam, Md Samsul, and Sudharshan Reddy Paramati. 2017. “The 
Dynamic Role of Tourism Investment on Tourism Development 
and CO 2 Emissions.” Annals of Tourism Research 66: 213–15. 
doi:10.1016/j.annals.2017.07.013
Asian Development Bank. 2011. “The Maldives: Country Assistance 
Program Evaluation.” Philippines. https://www.adb.org/
documents/country-assistance-program-evaluation-maldives.
Bakhat, Mohcine, and Jaume Rosselló. 2013. “Evaluating a 
Seasonal Fuel Tax in a Mass Tourism Destination: A Case 
Study for the Balearic Islands.” Energy Economics 38: 12–8. 
doi:10.1016/j.eneco.2013.02.009
Blanc, Élodie, and Niven Winchester. 2013. “The Impact of the 
EU Emissions Trading System on Air Passenger Arrivals in 
the Caribbean.” Journal of Travel Research 52 (3): 353–63. 
doi:10.1177/0047287512465960
Bonham, Carl S., and Gangnes Byron. 1996. “Intervention Analysis 
with Cointegrated Time Series: The Case of the Hawaii 
Hotel Room Tax.” Applied Economics 28 (10): 1281–93. 
doi:10.1080/000368496327831
Buckley, R, and AC Mossaz. 2016. “Decision Making by Specialist 
Luxury Travel Agents.” Tourism Management 55: 133–38. 
doi:10.1016/j.tourman.2016.02.002
Carlsen, J, and M Zulfa. 2017. “Island Tourism Competitiveness 
and Sustainability in the Maldives.” In Sustainable Island 
Tourism: Competitiveness and Quality of Life, edited by 
P. Modica and M. Uysal, 75–92. Wallingford: CABI. doi: 
10.1079/9781780645421.0075
Croes, Robertico R., and Manuel Vanegas, Sr. 2005. “An Econometric 
Study of Tourist Arrivals in Aruba and Its Implications.” 
Tourism Management 26 (6): 879–90. doi:10.1016/j.tourman 
.2004.04.007
18 Journal of Travel Research 00(0)
Dogru, Tarik, Ercan Sirakaya-Turk, and Geoffrey I. Crouch. 
2017. “Remodeling International Tourism Demand: Old 
Theory and New Evidence.” Tourism Management 60: 47–55. 
doi:10.1016/j.tourman.2016.11.010
Do Valle, Patrícia Oom, Pedro Pintassilgo, António Matias, 
and Filipe André. 2012. “Tourist Attitudes Towards an 
Accommodation Tax Earmarked for Environmental Protection: 
A Survey in the Algarve.” Tourism Management 33 (6): 
1408–16. doi:10.1016/j.tourman.2012.01.003
Dwyer, Larry, Peter Forsyth, Ray Spurr, and Serajul Hoque. 
2013. “Economic Impacts of a Carbon Tax on the Australian 
Tourism Industry.” Journal of Travel Research 52 (2): 143–55. 
doi:10.1177/0047287512461568
Dwyer, Larry, Neelu Seetaram, Peter Forsyth, and Brian King. 
2014. “Is the Migration-Tourism Relationship Only About 
VFR?”. Annals of Tourism Research 46: 130–43. doi:10.1016 
/j.annals.2014.03.009
Falk, Martin, and Eva Hagsten. 2019. “Short-Run Impact of the 
Flight Departure Tax on Air Travel.” International Journal of 
Tourism Research 21: 37–44. doi:10.1002/jtr.2239. no. August
Forsyth, Peter, Larry Dwyer, Ray Spurr, and Tien Pham. 2014. 
““The Impacts of Australia’s Departure Tax: Tourism 
Versus the Economy?”.” Tourism Management 40: 126–36. 
doi:10.1016/j.tourman.2013.05.011
Fredman, Peter, and Wikström Daniel. 2018. “Income Elasticity 
of Demand for Tourism at Fulufjället National Park.” Tourism 
Economics 24 (1): 51–63. doi:10.1177/1354816617724012
Gago, Alberto, Labandeira Xavier, Picos Fidel, and Rodríguez 
Miguel. 2009. “Specific and General Taxation of Tourism 
Activities. Evidence from Spain.” Tourism Management 30 
(3): 381–92. doi:10.1016/j.tourman.2008.08.004
Gooroochurn, Nishaal. 2009. “Optimal Commodity Taxation in the 
Presence of Tourists.” International Economic Journal 23 (2): 
197–209. doi:10.1080/10168730902901239
Gooroochurn, Nishaal, and Milner Chris. 2005. “Assessing Indirect 
Tax Reform in a Tourism-Dependent Developing Country.” 
World Development 33 (7): 1183–200. doi:10.1016/j.world-
dev.2005.04.005
Gooroochurn, Nishaal, and M. Thea Sinclair. 2005. “Economics 
of Tourism Taxation.” Annals of Tourism Research 32 (2): 
478–98. doi:10.1016/j.annals.2004.10.003
Im, Kyung So, M.Hashem Pesaran, and Yongcheol Shin. 2003. 
“Testing for Unit Roots in Heterogeneous Panels.” Journal of 
Econometrics 115: 53–74.
Johansen, Soren. 1991. “Estimation and Hypothesis Testing of 
Cointegration Vectors in Gaussian Vector Autoregressive 
Models.” Econometrica 59 (6): 1551–80.
Kao, Chihwa. 1999. “Spurious Regression and Residual-Based 
Tests for Cointegration in Panel Data.” Journal of Econometrics 
90 (1): 1–44. doi:10.1016/S0304-4076(98)00023-2
Ketenci, Natalya. 2010. “Cointegration Analysis of Tourism 
Demand for Turkey.” Applied Econometrics and International 
Development 10 (1): 87–110.
Lim, Christine. 1997. “Review of International Tourism Demand 
Models.” Annals of Tourism Research 24 (4): 835–49. 
doi:10.1016/S0160-7383(97)00049-2
Logar, Ivana. 2010. “Sustainable Tourism Management in 
Crikvenica, Croatia: An Assessment of Policy Instruments.” 
Tourism Management 31 (1): 125–35. doi:10.1016/j.tourman 
.2009.02.005
Maddala, GS, and Shaowen Wu. 1999. “A Comparative Study of 
Unit Root Tests With Panel Data and a New Simple Test.” 
Oxford Bulletin of Economics and Statistics 61 (s1): 631–52. 
doi:10.1111/1468-0084.0610s1631
Mak, James. 2006. “Taxation of Travel and Tourism.” In 
International Handbook on the Economics of Tourism, edited 
by Forsyth Peter Larry, and Dwyer, 251–65. Northampton: 
Edward Elgar Publishing Limited.
Maldives Times. 2017. “In 2018: What Will Be the New Tax?” 
https://maldivestimes.com/in-2018-what-will-be-the-new-tax/.
Mayor, Karen, and Richard S. J Tol. 2007. “The Impact of the 
UK Aviation Tax on Carbon Dioxide Emissions and Visitor 
Numbers.” Transport Policy 14 (6): 507–13. doi:10.1016/j.
tranpol.2007.07.002
Ministry of Tourism. 2001. “Tourism Statistics”. Male: Tourism 
Statistics.
Ministry of Tourism. 2018. “Tourism Yearbook 2018”. Male: 
Statistics & Research Section, Ministry of Tourism.
Palmer, Teresa, and Riera Antoni. 2003. “Tourism and 
Environmental Taxes. With Special Reference to the ‘Balearic 
Ecotax.’” Tourism Management 24 (6): 665–74. doi:10.1016/
S0261-5177(03)00046-3
Palmer-Tous, Teresa, Riera-Font Antoni, and Rosselló-Nadal 
Jaume. 2007. “Taxing Tourism: The Case of Rental Cars in 
Mallorca.” Tourism Management 28 (1): 271–79. doi:10.1016 
/j.tourman.2005.11.015
Pazienza, Pasquale. 2011. “Should We Tax Tourism? Theoretical 
Justifications from the Economics of Non-Renewable Resource 
Use.” Environmental Economics 2 (1): 8–16.
Pedroni, Peter. 1999. “Critical Values for Cointegration Tests in 
Heterogeneous Panels with Multiple Regressors.” Oxford 
Bulletin of Economics and Statistics 61: 653–70.
Pedroni, Peter. 2001. “Fully Modified OLS for Heterogeneous 
Cointegrated Panels.” Advances in Econometrics 15: 93–130.
Pedroni, Peter, and Peter Pedroni. 2004. “Panel Cointegration: 
Asymptotic and Finite Sample Properties of Pooled Time 
Series Tests with an Application to the PPP Hypothesis.” 
Economic Theory 20 (03): 597–625. doi:10.1017/S0266466 
604203073
Peng, Bo, Haiyan Song, Geoffrey I. Crouch, and Stephen F. Witt. 
2015. “A Meta-Analysis of International Tourism Demand 
Elasticities.” Journal of Travel Research 54 (5): 611–33. 
doi:10.1177/0047287514528283
Petit, Sylvain, and Neelu Seetaram. 2019. “Measuring the Effect 
of Revealed Cultural Preferences on Tourism Exports.” 
Journal of Travel Research 58 (8): 1262–73. doi:10.1177 
/0047287518807582
Phillips, Peter C. B., and Bruce E. Hansen. 1990. “Statistical 
Inference in Instrumental Variables Regression with i(1) 
Processes.” Review of Economic Studies 57 (1): 99–125. doi: 10 
.2307/2297545
Piga, Claudio A. G. 2003. “Pigouvian Taxation in Tourism.” 
Environmental and Resource Economics 26 (3): 343–59. 
doi:10.1023/B:EARE.0000003544.77701.01. 2003.
Pigou, Arthur. C. 1920. The Economics of Welfare, 3rd ed. London: 
Macmillan. https://archive.org/details/dli.bengal.10689.4260
Ponjan, Pathomdanai, and Thirawat Nipawan. 2016. “Impacts 
of Thailand’s Tourism Tax Cut: A CGE Analysis.” Annals 
of Tourism Research 61: 45–62. doi:10.1016/j.annals.2016 
.07.015
Adedoyin et al. 19
Qureshi, Muhammad Imran, Mohamed Ayyub Hassan, Sanil S. 
Hishan, Amran Md Rasli, and Khalid Zaman. 2017. “Dynamic 
Linkages between Sustainable Tourism, Energy, Health and 
Wealth: Evidence from Top 80 International Tourist Destination 
Cities in 37 Countries.” Journal of Cleaner Production 158: 
143–55. doi:10.1016/j.jclepro.2017.05.001
Seetaram, Neelu. 2010a. “Computing Airfare Elasticities or Opening 
Pandora’s Box.” Research in Transportation Economics 26 
(1): 27–36. doi:10.1016/j.retrec.2009.10.005
Seetaram, Neelu. 2010b. “Use of Dynamic Panel Cointegration 
Approach to Model International Arrivals to Australia.” 
Journal of Travel Research 49 (4): 414–22. doi:10.1177/004 
7287509346992
Seetaram, Neelu. 2012. “Immigration and International Inbound 
Tourism: Empirical Evidence from Australia.” Tourism 
Management 33 (6): 1535–43. doi:10.1016/j.tourman.2012 
.02.010
Seetaram, Neelu, and Larry Dwyer. 2009. “Immigration and Tourism 
Demand in Australia: A Panel Data Analysis.” Anatolia 20 (1): 
212–22. doi:10.1080/13032917.2009.10518905
Seetaram, Neelu, Song Haiyan, Ye Shun, and Page Stephen. 
2018. “Estimating Willingness to Pay Air Passenger Duty.” 
Annals of Tourism Research 72 (June): 85–97. doi:10.1016/j.
annals.2018.07.001
Seetaram, Neelu, Forsyth Peter, and Dwyer Larry. 2016. “Measuring 
Price Elasticities of Demand for Outbound Tourism Using 
Competitiveness Indices.” Annals of Tourism Research 56 (1): 
65–79. doi:10.1016/j.annals.2015.10.004
Seetaram, Neelu, and Sylvain Petit. 2012. “Panel Data Analysis 
in Tourism Research.” In Handbook of Research Methods in 
Tourism, edited by L. Dwyer, A. Gill and N. Seetaram, 127–44. 
Cheltenham: Edward Elgar Publishing Limited. https://ideas.
repec.org/p/pra/mprapa/75086.html
Seetaram, Neelu, Haiyan Song, and Stephen J. Page. 2014. “Air 
Passenger Duty and Outbound Tourism Demand From the 
United Kingdom.” Journal of Travel Research 53 (4): 476–87. 
doi:10.1177/0047287513500389
Shareef, Riaz, and Michael McAleer. 2008. “Modelling 
International Tourism Demand and Uncertainty in Maldives 
and Seychelles: A Portfolio Approach.” Mathematics and 
Computers in Simulation 78 (2-3): 459–68. doi:10.1016/j.mat-
com.2008.01.025
Sheng, Li, and Tsui Yanming. 2009. “Taxing Tourism: Enhancing 
or Reducing Welfare?” Journal of Sustainable Tourism 17 (5): 
627–35. doi:10.1080/09669580902855828
Sickles, Robin C., and Valentin Zelenyuk. 2019. “Measurement of 
Productivity and Efficiency: Theory and Practice.” Measure-
ment of Productivity and Efficiency: Theory and Practice 
1 (January):1–601. doi:10.1017/9781139565981.
Sinclair, M. Thea, Adam Blake, and Nishaal Gooroochurn. 2005. 
“Modelling Tourism Impacts on Small Island Economies: 
Evidence from Cyprus, Malta and Mauritius.” World Forum 
on Small Island Developing States 1: 1–14.
Song, Haiyan, Richard T. R Qiu, and Jinah Park. 2019. “A Review 
of Research on Tourism Demand Forecasting: Launching the 
Annals of Tourism Research Curated Collection on Tourism 
Demand Forecasting.” Annals of Tourism Research 75: 
338–62. doi:10.1016/j.annals.2018.12.001. (September 2018).
Song, Haiyan, Neelu Seetaram, and Shun Ye. 2019. “The Effect of 
Tourism Taxation on Tourists’ Budget Allocation.” Journal of 
Destination Marketing & Management 11: 32–9. doi:10.1016/j.
jdmm.2018.12.001. (December 2018).
Sun, Ya Yen. 2016. “Decomposition of Tourism Greenhouse 
Gas Emissions: Revealing the Dynamics Between Tourism 
Economic Growth, Technological Efficiency, and Carbon 
Emissions.” Tourism Management 55: 326–36. doi:10.1016/j.
tourman.2016.02.014
Tao, Yu-guo, and Zhen-fang Huang. 2014. “Review of Accounting 
for Carbon Dioxide Emissions From Tourism at Different 
Spatial Scales.” Shengtai Xuebao/ Acta Ecologica Sinica 34 
(5): 246–54. doi:10.1016/j.chnaes.2014.03.007
Tol, Richard S. J. 2007. “The Impact of a Carbon Tax on 
International Tourism.” Transportation Research Part D: 
Transport and Environment 12 (2): 129–42. doi:10.1016/j.
trd.2007.01.004
Tsvetanova, Ema, and Neelu Seetaram. 2018. “Consumers’ Attitude 
To The Air Passenger Duty In The UK – An Exploratory 
Study.” Journal of Air Transport Studies 9 (2): 78–93. https://
pure.hud.ac.uk/en/publications/consumers-attitude-to-the-air-
passenger-duty-in-the-uk-an-explora
UNWTO. 1998. “Tourism Taxation: Striking a Fair Deal.” Madrid: 
United Nations World Tourism organization.
UNWTO. 2018. “UNWTO Tourism Highlights: 2018 Edition”. 
Madrid: World Tourism Organization (UNWTO). doi:10 
.18111/9789284419876
Author Biographies
Dr. Festus Fatai Adedoyin is a Fellow of the Higher Education 
Academy, a Chartered Management and Business Educator, and a 
lecturer at the Department of Computing and Informatics, 
Bournemouth University, U.K. His current research interest is in 
the application of Machine and Deep Learning, and Econometrics 
tools to research stories in Energy and Tourism Economics as well 
as Finance and Digital Health. Festus has contributed to several the-
matic areas in the UN's Sustainable Development Goals, and he is 
open to international research collaborations.
Professor Neelu Seetaram is a Professor of Tourism Economics and 
an elected member of the International Association for Tourism 
Economics. She applies economic and financial concepts to analyze 
the tourism and airline industries. She is interested in tourism demand 
modeling and on the impact of the fiscal policies and the expansion 
of the tourism industry on economies and livelihood of destinations. 
Her latest research focus on issues around the governance of tourism 
firms. Her papers are published in prestigious journals.
Dr. Marta Disegna is Associate Professor in Statistics at the 
Department of Management and Engineering, University of Padova 
(Italy). She received her PhD in Statistics from the University of 
Bologna (Italy). Her research interests mainly focus on machine 
learning techniques, with a particular focus on clustering methods, 
big data analytics, industrial statistics and econometric models.
Dr. George Filis is Assistant Professor of International Economics 
at the Department of Economics, at the University of Patras. He 
holds a PhD in Finance from Bournemouth University, UK. His 
research interests revolve mainly around the Energy Economics, 
Tourism Economics and the Economics of Financial Markets. His 
research has received funding from Horizon 2020 research and 
innovation program of the European Commission. He has also 
served as a consultant for the US Energy Information Administration 
and the Bank of Greece on issues related to the oil market.
